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RECEIVED 
CENTRAL FAX CENTER 

C. Amendments to the Claims g g £QQ7 



Claim 1 (Currently amended): A method for clock and carrier recovery at a receiver 
of a direct sequence spread spectrum communication system, the clock and carrier 
recovery being accomplished using a predefined training sequence, each symbol of 
the predefined training sequence being spread by a predefined spreading 
sequence, the predefined training sequence being transmitted on a channel by a 
transmitter, a signal corresponding to the transmitted training sequence being 
received by the receiver, the method comprising the steps of: 

a. down-converting the received signal to convert it to a baseband of th e 
fr e qu e ncy sp e ctrum signal : 

b. sampling the down - conv e rt e d baseband signal at a pr e- d e fin e d 
predefined sampling rate to obtain samples of the roco i vod baseband 
signal, wherein the sampled baseband signal comprises a plurality of 
symbols: 

c. estimating the a symbol boundary using the samples of the r e c e iv e d 
baseband signal; 

d. computing the a maximum likelihood estimate of the a mean of the phase 
errors using the samples of the baseband signal with the estimated 
symbol boundary : 

e. computing the a maximum likelihood estimate of the a carrier frequency 
offset using the maximum likelihood estimate of the mean of the phase 
errors; and 



PAGE 6/24 * RCVD AT 1/9/2007 3:06:53 PM [Eastern Standard Time] * 8VR:USPTO-EFXRF-2/1 7 ' DNIS:2738300 * CS©:781 846 8334 * DURATION <mm-ss):09-42 



1/5/2007 5:07 PM FROM: 781 846 8354 TO: 1 571 273 8300 PAGE: 007 OF 024 



f. computing the a maximum likelihood estimate of the a clock error using 
the maximum likelihood estimate of the carrier frequency offset. 

Claim 2(Currently amended): The method as recited in claim 1 ^wherein the step of 
computing the maximum likelihood estimate of the mean of the phase errors 
comprises the steps of: 

ar L setting a value of a counter to an initia l valu e of zero; 

br iL buffering M samples of the baseband signal with symbol boundary 

alignment, where M is a pr e- d e fin e d predefined number; 
Gt Hi. decimating to retain N samples of the M buffered samples, where N is 
the length of th e pr e d e f i n e d the predefined spreading sequence; 

4r jv, de-spreading the decimated N samples of the down conv e rt e d signa l M 
buffered samples using the pr e- d e fin e d predefined spreading code 
sequence to obtain a sequenc e of de-spread symbols; 
er v. forming a differential symbol using the de-spread symbols; 
fr vi. extracting the a phase angle of the differential symbol; 
§r viL performing a symbol decision on the phase angle to extract a differential 
angle; 

hr yilL computing the a phase error introduced in the transmitted signals training 

sequence from the phase angle of the differential symbol and the 

differential angle: 

h ix. accumulating the phase error; 

}t x. incrementing the value of the counter by unity; and 

6 
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kr xL repeating steps b-j [hx until the value of the counter reaches a value L to 
obtain the maximum likelihood estimate of the mean of the phase errors . L 
being the an estimation length in terms of the a number of Differential 
Binary Phase Shift Keying symbols. 

Claim 3(Currently amended): The method as recited in claim 2 wherein the step of 
accumulating the phase error comprises accumulating the phase error using the a 
maximum likelihood weighting scheme. 

Claim 4(Currently amended): A system for clock and carrier recovery at a receiver of a 
direct sequence spread spectrum communication system, the clock and carrier 
recovery being accomplished using a predefined training sequence, each symbol of the 
predefined training sequence being spread by a predefined spreading sequence, the 
predefined training sequence being transmitted on a channel by a transmitter, a signal 
corresponding to the transmitted training sequence being received by the receiver, the 
system comprising: 

a. a Down Conv e rt e r multiplier and Low Pass Filter (LPR down-converting 
the received signal to a baseband of th e fr e quency s p e ctrum 

signal : 

b. a Samp l or an Analog to Digital Converter (ADC) sampling the baseband 
signal at a predefined sampling rate to obtain samples of the baseband 
signal: and 
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c. a Symbol Bound a ry Est i mator maximum likelihood estimator the 

maximum likelihood estimator configured for estimating a symbol 

boundary using the samples of the baseband signal, computing a 

maximum likelihood estimate of a mean of phase errors using the 

samples of the baseband signal with the estimated symbol boundary. 

_ computing a maximum likelihood estimate of a carrier frequency offset 

using the maximum likelihood estimate of the mean of the phase 

errors. and computing a maximum likelihood estimate of a clock error 
using the maximum likelihood estimate of the carrier freguencv 
e st i mat i ng a symbo l bound a ry using th e sampl e s of th e r e c ei v e d signa l; 

d. a Phas e Error Estimator comput i ng th e max i mum li k eli hood estimat e of 
th e m e an of th e phas e error; 

e . a Carr ie r Fr e qu e ncy Offs e t Ect i mator computing tho max i mum li k eli hood 
e s t i m a t e of th e carri e r fr e qu e ncy off s et; and 

f. a C l ock Error Estimator comput i ng tho maximum li k eli hood oct i mato of th e 
c l ock e rror. 



Claim 5(Cancelled). „ 



Claim 6(Currently amended): A computer program product for clock and carrier 
recovery at a receiver of a direct sequence spread spectrum communication system, 
the clock and carrier recovery being accomplished using a predefined training 
sequence, each symbol of the predefined training sequence being spread by a 

8 
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predefined spreading sequence, the predefined training sequence being transmitted on 
a channel by a transmitter, a signal corresponding to the transmitted training sequence 
being received by the receiver, the computer program product compris i ng: being 
disposed on a computer readable medium and comprising: 

a. instruction means for down-converting the received signal to convert it to 
a baseband of th e fr e qu e ncy sp e ctrum signal : 

b. instruction means for sampling the down converted baseband signal at a 
pr e defin e d predefined sampling rate to obtain samples of the r e c ei v e d 
baseband signal, wherein the sampled baseband signal comprises a 
plurality of symbols : 

c. instruction means for estimating the a symbol boundary using the 
samples of the r e c ei v e d baseband signal; 

d. instruction means for computing the a maximum likelihood estimate of the 
a mean of the phase errors using the samples of the baseband signal 
with the estimated symbol boundary : 

e. instruction means for computing the a maximum likelihood estimate of the 
a carrier frequency offset using the maximum likelihood estimate of the 
mean of the phase errors; and 

f. instruction means for computing the a maximum likelihood estimate of the 

a clock error using the maximum likelihood estimate of the carrier 

freguencv offset . 
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Claim 7(Currently amended) The computer program product as recited in claim 6 
wherein the instruction means for computing the maximum likelihood estimate of the 
mean of the phase errors comprises: 
a comput e r r ea d a bl e med i um compr isi ng: 

ar i. instruction means for setting a value of a counter to an in i t ial v a lu e of 
zero; 

iL instruction means for buffering M samples of the baseband signal with 
symbol boundary alignment, where M is a pro defin e d predefined 
number; 

Or NL instruction means for decimating to retain N samples of the M buffered 
samples, where N is the length of the pre d e f i n e d the predefined 

spreading sequence; 
€k iv^ instruction means for de-spreading the decimated N samples of the down - 

convert e d signal M buffered samples using the pr e d e fin e d predefined 

spreading code sequence to obtain a coquonc e of de-spread symbols; 
e^ v. instruction means for forming a differential symbol using the de-spread 

symbols; 

fr vi. instruction means for extracting the a phase angle of the differential 
symbol; 

§r viL instruction means for performing a symbol decision on the phase angle to 
extract a differential angle ; 
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hr viiL instruction means for computing the a phase error introduced in the 

transmitted si gna ls training sequence from the phase angle of the 

differential symbol and the differential ; 

U ix. instruction means for accumulating the phase error using the a 
maximum likelihood weighting scheme; 

}t >c instruction means for incrementing the value of the counter by unity; and 
xL instruction means for repeating st e ps the instructions b-j Hoc until the 
value of the counter reaches a value L to obtain the maximum likelihood 
estimate of the mean of the phase errors . L being the an estimation 
length in terms of the a number of Differential Binary Phase Shift Keying 
symbols. 
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